
Supplementary Tables 
Table S1. Differential gene expression on the transcriptional and translational level as assessed by DESeq2 (FDR = 
0.05). Green depicts down- and blue indicates up-regulated genes in TTNtv animals. 

  



Table S2. Metabolite measurements of acylcarnitines from WT and TTNtv rat hearts. 
 

 
 
 
  

Table S1: Metabolite measurements of acylcarnitines from WT and TTNtv rat hearts.  

Acylcarnitine  

Concentration (pmol/mg tissue) 
TTNtv/WT 

Ratio 
TTNtv/WT 

P value WT (n=5) TTNtvA (n=5) TTNtvZ (n=5) TTNtv 

Mean SD Mean SD Mean SD Mean SD 

C2 394.91 43.55 528.12 104.03 297.18 86.89 412.65 137.78 1.04 0.717 

C3 4.36 0.99 5.76 1.68 4.84 1.84 5.30 1.80 1.22 0.213 

C4 8.99 1.78 11.11 1.26 7.79 1.65 9.45 2.23 1.05 0.693 

C5:1 0.56 0.11 0.50 0.08 0.61 0.18 0.55 0.14 0.99 0.966 

C5 1.26 0.43 1.24 0.42 1.78 0.90 1.51 0.69 1.20 0.404 

C4-OH 8.02 2.43 9.98 2.85 8.20 5.40 9.09 4.21 1.13 0.544 

C6 3.16 0.92 2.45 0.80 1.40 0.58 1.93 0.71 0.61 0.036 

C5-OH/C3-DC 3.67 0.51 4.23 0.66 3.08 0.53 3.66 0.82 1.00 0.971 

C4-DCC6-OH 10.77 1.78 13.32 2.02 9.63 2.12 11.47 2.63 1.07 0.553 

C8 1.14 0.43 0.87 0.36 0.53 0.23 0.70 0.25 0.61 0.081 

C5-DC 0.49 0.05 0.50 0.05 0.41 0.05 0.45 0.07 0.92 0.226 

C8-OH/C6-DC 0.38 0.08 0.41 0.14 0.20 0.10 0.30 0.16 0.80 0.235 

C12:1 0.54 0.20 0.49 0.17 0.33 0.09 0.41 0.11 0.76 0.235 

C12 1.91 0.71 1.54 0.61 0.95 0.49 1.25 0.46 0.66 0.110 

C12:1-OH 0.09 0.02 0.08 0.03 0.05 0.02 0.06 0.02 0.68 0.041 

C12-OH/C10-DC 0.12 0.03 0.12 0.03 0.07 0.04 0.10 0.04 0.78 0.139 

C14:2 0.70 0.32 0.55 0.30 0.47 0.22 0.51 0.19 0.73 0.270 

C14:1 2.93 0.97 2.68 0.79 1.95 0.80 2.31 0.68 0.79 0.251 

C14 7.54 2.77 5.97 2.56 4.61 1.68 5.29 1.36 0.70 0.147 

C14:2-OH 0.41 0.16 0.30 0.18 0.33 0.21 0.31 0.15 0.75 0.271 

C14:1-OH 1.48 0.47 1.20 0.54 0.81 0.31 1.00 0.34 0.68 0.090 

C14-OH/C12-DC 0.80 0.13 0.74 0.13 0.63 0.28 0.69 0.20 0.86 0.219 

C16:2 1.42 0.61 1.24 0.50 1.11 0.39 1.17 0.29 0.83 0.431 

C16:1 7.94 2.46 6.81 1.84 4.85 2.55 5.83 2.02 0.73 0.142 

C16 39.33 12.07 29.09 11.32 21.63 9.28 25.36 7.62 0.64 0.059 

C16:2-OH 0.50 0.13 0.38 0.15 0.32 0.12 0.35 0.10 0.70 0.069 

C16:1-OH/C14:1-DC 1.71 0.46 1.48 0.46 1.28 0.59 1.38 0.42 0.81 0.213 

C16-OH 2.11 0.35 2.11 0.22 1.94 0.93 2.03 0.65 0.96 0.760 

C18:3 2.29 1.04 1.35 1.05 1.05 0.24 1.20 0.31 0.52 0.077 

C18:2 17.85 8.08 11.51 7.94 9.49 2.42 10.50 2.42 0.59 0.111 

C18:1 39.98 13.59 29.46 12.27 20.50 10.26 24.98 8.64 0.62 0.068 

C18 12.03 3.78 6.56 4.63 6.02 1.85 6.29 1.55 0.52 0.025 

C18:2-OH/C16:2-DC 0.94 0.32 0.85 0.25 1.02 0.57 0.93 0.39 1.00 0.993 

C18:1-OH/C16:1-DC 2.62 0.59 2.58 0.37 2.27 1.20 2.43 0.84 0.93 0.618 

C18-OH/C16-DC 0.71 0.20 0.60 0.19 0.58 0.25 0.59 0.17 0.83 0.265 

C20:4 1.72 0.64 0.92 0.82 0.85 0.36 0.89 0.35 0.51 0.040 

C20:3 0.51 0.17 0.32 0.20 0.31 0.13 0.32 0.10 0.62 0.067 

C20:2 0.71 0.19 0.65 0.13 0.70 0.48 0.68 0.33 0.95 0.794 

C20:1 1.37 0.37 1.20 0.29 1.19 0.71 1.20 0.49 0.88 0.468 

C20 0.31 0.09 0.24 0.08 0.20 0.11 0.22 0.08 0.71 0.098 

C20:1-OH/C18:1-DC 0.32 0.08 0.34 0.03 0.29 0.16 0.32 0.11 1.00 0.985 

C20-OH/C18-DC 0.15 0.06 0.11 0.06 0.08 0.02 0.09 0.03 0.60 0.094 

C22:4 0.12 0.04 0.07 0.06 0.07 0.05 0.07 0.05 0.59 0.076 

C22:1 0.13 0.04 0.14 0.03 0.12 0.05 0.13 0.04 1.04 0.798 

C22 0.11 0.03 0.15 0.02 0.07 0.01 0.11 0.05 1.04 0.825 

	



Table S3. Metabolite measurements of glycolysis intermediates from WT and TTNtv hearts. 

 
 
 
  

Table S2. Metabolite measurements of glycolysis intermediates from WT and TTNtv rat hearts. 

Metabolite 
Concentration (nmol/g tissue)   

WT (n=6) TTNtvA (n=6) TTNtvZ (n=6) TTNtv TTNtv/WT 
Mean SD Mean SD Mean SD Mean SD Ratio P value  

Dihydroxyacetone phosphate 176 64 183 49 172 46 177 46 1 0.96 

Fructose 1,6-diphosphate 271 129 297 138 299 127 298 126 1.1 0.68 

Fructose 6-phosphate 349 156 380 152 409 167 394 153 1.1 0.57 

Glucose 1-phosphate 117 50 125 49 132 54 129 49 1.1 0.63 

Glucose 6-phosphate 1460 715 1605 709 1773 805 1689 728 1.2 0.54 

Lactic acid 13744 2540 15430 2501 14835 3163 15132 2736 1.1 0.31 

Phosphoenolpyruvic acid 10 2 10 2 11 1 11 2 1.1 0.43 



Table S4. TTNtvs in expressed exons (PSI>15%) in healthy individuals who underwent cardiac MRI in the Digital Heart 
Project. 
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Table S5: For each cardiac phenotype two linear regression models were built to adjust for the known contribution of 
clinical variables. The first model was optimized to minimize the Bayesian Information Criterion. To the optimized first 

model, the ttn genotype was then added to create a second model and details of this presented here. The two models 
were then compared using ANOVA. BSA = body surface area; LVEDV = left ventricular end diastolic volume; LVESV = 

left ventricular end systolic volume; LVEF = left ventricular ejection fraction; LVM = left ventricular mass; SBP = 
systolic blood pressure; TTNtv = titin truncating variants. 

 

 
 
 

Adjusted R2 P value

LVEDV (Intercept) -3.99 0 7.46 0.59

(ml) Age (years) -0.54 -0.23 0.04 1.13 x10-31

Gender (male) 13.8 0.21 1.44 3.52 x10-21

SBP (mmHg) 0.15 0.07 0.04 0.001
Race -4.64 -0.12 0.65 2.05 x10-12

BSA (kg/m2) 75.3 0.48 3.53 9.08 x10-88

Activity Score 8.06 0.22 0.66 3.23 x10-32

Heart Rate (bpm) -0.13 -0.07 0.03 1.47 x10-05

TTNtv 11.9 0.04 5.39 0.03
LVESV (Intercept) 4.58 0 4 0.25

(ml) Age (years) -0.29 -0.24 0.02 2.25 x10-30

Gender (male) 9.06 0.28 0.83 1.33 x10-26

Race -1.8 -0.09 0.38 3.21 x10-06

BSA (kg/m2) 26.2 0.33 2.03 7.29 x10-36

Activity Score 3.73 0.19 0.39 4.25 x10-21

Heart Rate (bpm) -0.04 -0.05 0.02 0.008
TTNtv 7.69 0.05 3.17 0.015

LVEF (Intercept) 60.5 0 1.18 <1x10-100

(%) Age (years) 0.07 0.18 0.01 4.79 x10-11

Gender (male) -2.95 0.27 0.28 7.93 x10-24

SBP (mmHg) 0.04 0.12 0.01 2.12 x10-05

Activity Score -0.65 -0.11 0.16 3.32 x10-05

TTNtv -2.81 -0.05 1.29 0.03

Full model
Phenotype Standardized 

Coefficient Standard Error Component P 
value

0.14 3.05 x10-43 0.03

0.43 5.4 x10-170 0.015

Model Terms Unstandardized 
Coefficient

P value for 
comparison 

between 
models

0.58 4.57 x10-261 0.03


